tively; tri-iodothyronine, 2.6 \ m=+-\ 0.12 and 1.1\m=+-\0.19 nmol \m=-\1 and prolactin, 57\m=+-\12and 11 \ m=+-\2 \g=m\g l \ m=-\ 1) . No ewes were in oestrus before the TRH infusion and the mean number of behavioural oestrous cycles per ewe during the infusion period was 1.3 \ m=+-\ 0.33 and 2.5 \ m=+-\ 0.34 for TRH-infused and control ewes, respectively (P < 0.05). Corresponding mean intervals from 1 May to the onset of the first luteal phase (progesterone > 1 ng ml \m=-\ 1) were 88 \ m=+-\8.9 and 79 \ m=+-\ 3.5 days (not significant). TRH infusion had no effect on the mean numbers of corpora lutea (1.7 \ m=+-\ 0.14 and 1.6 \ m=+-\ 0.20 for TRH-infused and control ewes, respectively), but was associated with a lower mean incidence of normal luteal phases (1.5 \ m=+-\ 0.43 versus 2.7 \ m=+-\ 0.21, P= 0.052). Abnormalities in luteal function included delayed initial expression, extended ovarian cycles, suprabasal periovulatory progesterone concentrations and protracted periods of low progesterone secretion between successive ovarian cycles. Thus continuous TRH infusion suppressed plasma prolactin, doubled the circulating concentrations of thyroxine and tri-iodothyronine, and was associated with a wide range of abnormalities in ovarian function and endocrine status, the nature of which varied between ewes.
Introduction
The thyroid gland plays an essential role in mediating the transition to the non-breeding season in species such as sheep (Nicholls et al, 1988) and deer (Shi and Barrell, 1992) , whose seasonal pattern of reproduction is linked to photoperiodic signals involving the pineal hormone melatonin (Karsch et al, 1984) . More specifically, after the initiation of oestrous cyclicity, thyroxine is required to programme the change in oestradiol negative feedback that leads to the inactivation of the GnRH pulse generator (Webster et al, 1991) and the termination of the breeding season. Although the initial demonstration of the role of the thyroid was based on the observation that thyroidectomy prevented the transition to anoestrus (Nicholls et al, 1988) , whereas thyroidectomy in combination with thyroxine replacement therapy did not (Webster el al, 1991) (Follett and Potts, 1990) . In contrast, daily injections of thyroxine cause premature anoestrus (O'Callaghan et al, 1993) .
Whether alterations in thyroid function perturb the pro¬ gramming of photoperiodic information and the melatonin signal in a manner that influences the onset, as opposed to the termination, of the natural breeding season is unknown. Daily oral administration of melatonin, at 15:00 h from the beginning of May, to ewes maintained under a highly seasonal natural photoperiod (5 7°N) advanced the onset of frequent LH pulses and first ovulation by 47 days, 25 July versus 10 September (Robinson et al, 1992 (Backstrom et al, 1982 (Fig. 2) . The (McNeilly and Baird, 1983) . This observation could explain the lower incidence of behavioural oestrus in TRH-infused com¬ pared with control ewes in the present study. It could also be a contributory factor to the higher incidence of extended luteal phases, in that oestradiol, via upregulation of the oxytocin receptor (Hixon and Flint, 1987) , enhances the responsiveness of the uterus to oxytocin, thereby stimulating uterine PGF2tt secretion and luteolysis (Silvia et al, 1991 
